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XVil. An Account of feme Obfervations and 
Experiments made in Sibiria, extraSied 
from the Preface to the Flora Sibirica,^<i;^ 
Hiftoria Plantarum Sibiriae cum tabulis 
seri incifis. AuB. 2). Gmelin. Chem M Hifi. 
Nat. Prof Petropoli 1747- A,to. Vol L by 
John Fothergill, M. 2). Lie. Colkg. Med. 
Londin. 

jRiad Feb. n.TT^Y Direaion of the late Emprefs of 
1747-B. J--^ Ruffia^ feveral Members of the 

Royal Academy oi Sciences at "Petersburg undertook 
a |ourney into Sibiria^ in order to inquire into the 
Natural Hiftory of that Country, and to make fuch 
Experiments and Obfervations, as might tend to give 
a juft Idea of that almoft unknown Region, and to 
the improvement of Phyfics in general. 

Dr. John George Gmelin^ Profeflbr of Che my 
and Natural Hiftory at "Petersburg^ was fent at the 
Head of this Deputation, who, beiides feveral of his 
Collegues, and fome Students, had a Painter or 
two, a Miner, Huntfman, and proper Attendants 
in his Retinue. 

He fet out upon this Expedition in Augufi 1733. 
and returned 10 Petersburg in Feb. 1742. after hav- 
ing fpent nine whole Years in vifiting almoft every 
Part of Sibiria. 

The Fruits of this Undertaking are defigned to 
be communicated to the Public 1 and one Volume 
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of the Hiftory of Plants has already appeared, under 
the Title of Flora Sibirka.fi've Hijtoria Tlantarum 
Sibifia^ Tom. I. continens Tabulas (lyEri incifas L. 
j^u^ore^.Joh, Geo.Gmelin. Chem. etHi/i. Natur. 
Prof* Petropoli Tjpis Academic Regis Sc tent i arum 
17^7. This is intended to be followed by levcral 
others^ containing a not only a Defcription of the 
Plants, their Locus natalisy &c but their Ufesamongft 
the Inhabitants, fo far as the Profeflbr could get la* 
formation concerning them. 

In a large Preface to this firft Volume, the inge- 
nious and indefatigable Author has given us a con- 
cife Account oi Sibiria in general, its Rivers, Lakes, 
Mountains, Mines, the Nature of the Soil, Fertility, 
&c. with fever al judicious Experiments and Re- 
marks on the Altitude of the Earth above the Level 
of the Sea; but efpccially on the Qualities of the 
Air in that Climate 5 an Abftrad whereof, at firft 
drawn up for private Entertainment, was thought 
not unworthy of more public Notice, and is there- 
fore addreffcd to the Royal Society. 

The Country, whofe Natural Hiftory D. Gmelin 
has colleded, is of vaft Extent: It is bounded 
by a Chain of Mountains called the Werchotufian 
and Vralian on the Weft 5 by the Sea of Kamt- 
fchatka on the Eaftj and comprehends all thofe 
Countries that lie betwixt the Mare glaciale^ and 
the Borders of the Kalmucks and Mongales, to the 
very Confines of China. 

The Rivers which water this Trad are numerousi 
fome of them large, and even receiving Streams in 
their Courfe, which in other Countries would be 
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looked upon as Capitals themfclves. The Space 
they mcalure is no icfs confiderable. The Jatk is 
the firft River of Note on the Weflern Side. It rifes 
under the Latitude of ^4, of Longitude 78, and 
runs into the Cafpian in 47 of Latitude, and 74 
of Longitude. The Irtifch rifes in the Country of 
the Kalmucks^ Lat. 4<5f, Long. 1035 and empties 
itfclf into the Oby, Lat. 61, Long. 86. The Ob/ 
rifes under 5*2 Lat. io3-|-Long. 5 and lofes itfelf ^in 
the Mare glaciaky Lat. 67, Long* 86. after running 
a Courfe of near 800 Leagues, and receiving a great 
Number of Rivers of confiderable Note. The Je- 
nijea is not much iefs than the Obj. The Se- 
lenga takes its Rife under Lat. 48, Long. 114; runs 
into the Lake Baical, in fi^ 20'' Latitude, with 
many others equally confiderable, which it would 
be tedious to mention. 

The Water of thefe Rivers is for the moft part 
fredi, clear, and falubrious : In fome it is a little 
brackKh, by the Mixture of Currents from fait Lakes 
and Sprin2;s, which abound in many Places : They 
contain Fifh of various Kinds in great Plenty, and 
nioftly of an excellent Flavour. 

The Lake Bakal may deferve fome xMentioii to 
be made of it, being one of the greateft freOi- water 
Lakes yet difcover'd : It extends, according to our 
Author, from the one hundred and firft Degree of 
Longitude, to the one hundred and twenty-leventh, 
being upwards of 500 Leagues in Length, and is 
from twenty-five to eighty Leagues in Breadth. It 
is every-where deep and navigable j the Water Is 
extremely clear; it abounds with great Plenty of 
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fine Fifh: It receives a great Number of Rivers, but 
the Angara alone runs out of it j which joining the 
Tungufcay lofcs its Name; as this likcwifc docs, 
when it runs into the Jenifea, 

Salt Lakes arc common in many Parts o^ Sibiria > 
fome contain a pure white Salt, well tafted, and fit 
for Ufe; which, in Summer, is chryflallifed by the 
Heat of the Sun alone, and forms a Cruft on tlieTop 
of the Lake. In fome, this grows fo heavy as to break, 
and tall to the Bottom. Befidcs this kind of pure 
common Salt, which is fit for Ufe, there is an- 
other Sort of a bitter Tafte, much refembling the 
Sal mirabiley found in fcvcral Lakes in this Coun- 
try. Springs of fait Water arc fometimcs obferved 
to rife in the midft of frefh Water : Our Author af- 
furcs us, that he has fcen fevera! fuch ; one cfpecially 
he oblcrvcd rifing thro' a Stone, in the Bed of the 
River Angara. 

Before we difmifs the fait Lakes, we may juft 
mention, that on the Banks of the River Kapten- 
dci, where it runs into the WilviuSy are a great 
Number oi fait Springs, which afford excellent Salt 5 
and that, about 30 Leagues above this Place, along 
the hv!^cKaptendeiyOn the right Hand, is a Hill about 
30 Fathom high, and 210 long, conHfting intirely 
of Sal Gem. 

There are fome Lakes, which, our Author in* 
forms us, in the Memory of Man, contained only 
frefh Water, but are now very fait. One of this 
kind, about 40 Years ago, abounded with frcfn 
Water Fifh, but is now become fait, fmclling ftrong 
of Sulphur, with a bitter Tafte, and all the fifh are 
killed. 
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The Inhabitants aniircd our Author, that fome 
frcfh-water Lakes have been by degrees dry'd up, 
and that others have appeared, where formerly it 
was dry Ground 5 and that even fome of thcfe new- 
formed Lakes, which at firft had no Fifii in tliem, 
are now very plentifully ftock'd. They have not re- 
courle to fubterranean Caverns or Paffagcs, for a So- 
lution of t\\\sTh£nofnenon yhMi affcrt, that Ducks, 
Sea-Mews, o'C. that live upon Fifh, carry the Eggs 
from one Lake to another. 

In the Defcription which our Author gives us of 
the Courfc of Rivers, Situation ot Lakes, c^r. he 
takes notice of the Soil, its Barrcnnefs, Fertility, 
(^c. Thefe are different, as it may be fuppofed, in 
the different Parts of fuch an extcnfive Climate un- 
der fuch Latitudes. About the l.zkc Baical is the 
mod fruitful Tract, and thence is called the Gra- 
nary of that Part of Sibiria. They grow fome lit- 
tle Corn about the Latitude of 61. They have 
made of late Trials ftill furthers but the Succefs 
was not known. 

In his Paffage thro' Sibiria^ he tells us, that he 
could fcarce think himfelf in Afia^ till he got over 
the River Jenifea : Till then, he faw no Animals, 
but fuch as are common in Europe, at lead may be 
fcen in the Plains wafhed by the lower Part of the 
Volga: The Plants and Stones were of the fame 
kind, and the Face of the Country in general, like 
other Parts of Northern Europe. But from the 
Jenifea^ both to the Eaft, North, and Weft, the Cli- 
mate feemed to be wholly different, and as if it 
were enlivened with new Vigour. It is mountain- 
ous h but thefe Mountains are intermixed with rich 
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delightful Valleys, md fruitful I^iains, The Animal 
that affords the Musk, and the Mujimon of the An- 
cients, were now to be met with. Many of the 
moft common European Plants by degrees difap- 
peared, and others became frequent, which are 
Strangers in Europe. The Purity, Clearnefj*, and 
Salubrity of the Waters, the cxquifite Tafte of the 
Firti and Fowl, but more efpecially the different Ge- 
nius and Way of Life of the Inhabitants, plainly 
proved they were got into another Climate* This 
Remark our Author fubmits to the Confideration 
of Geographers. 

Amongft the Curiofitles of Sibiria the Profeffbr 
mentions a Place remarkable for its exceilive Cold- 
nefs in the midft of Summer. It is in the Province 
oijacutski^ about the middle Way to Ochotz^ along 
the River Jumcani it is called by the Ruffians 
fpringing Ice^ by the Natives the icy Lake. Three 
other fuch Places occur within the Circuit of eighty 
Leagues. 

The Provinces beyond the Lake Bakalzit moun- 
tainous, with high and wide-extended Plains lying 
betwixt them, which in many Places are only co- 
vered with barren Sand 5 fo that in fome Places 
one may travel thro^fuch Deferts one, two, or three 
Days together, without findingWood enough to make 
a Fire, or any other Water than that of fait Springs, 
which are very frequent 5 and being dried up by the 
Summer-Heats, leave a faline Cruft, very much re- 
fembling Natron^ being of an alcaline Nature, with 
a fulphureous Smell. 

The Country that borders on the Rivers Uruncan 
and Qafimur is extremely rich and fruitful. The 
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Face of the Country is delightful, and its Produce 
to the Husbandman almoft exceeding his Hopes : But 
what renders it ftill more furprifing, is, that a Coun- 
try, whofe Soil yields to few in Fertility, and the 
Beauty of its Bloom, Ihould yet cover immenfe 
Riches in its Bofom, Here arc Mines of Gold and 
Silver, which have long been worked to Advantage: 
The Veins arc rich, and liefhallowj yet communi- 
cate no poffonous Effluvia to the Vegetables that 
cover them : Nor do thofc diftinguifhing Marks of Ste- 
rility appear here, which in moft other mining Coun- 
tries are fo obfcrvable. 

The higheft Part oiSibiria is towards the Springs 
of the Rivers Argun^ Sch'tlca^ &c. about the 49^11 
Dcg. of Lat. 130th Longit. This Part is deftitutc 
of Marble and Lime-Stone, which are almoft every- 
where to be met with in the lower TracTts both of 
Sikiria and Ruffia: No Petrifications are to be found 
here, either of the tcftaceous or cruftaccous Ani- 
nials: And the Veins of Ore arc always found near 
the Surface, never entering deep into the Earth. 
Bcfidcs the Mines of Gold and Silver above-men- 
tioned, Copper and Iron are found in fevcral Places; 
likcwifc the G!acksMari£ or Mufcovy Glafs is dug 
near the River Mama. Loadftones are alfo got in 
Sikiria 9 and in fevcral of the Rivers beautiful tranf- 
parent Pebbles and Chryftais occur. 

I fliall only add, that there are fome natural warm 
Baths in feveral Parts ot Sibiria^ and fome of them 
of a moil: agreeable Temperature; and proceed to 
the Account of our Author's Obfervations and Ex- 
periments on the Height of the Earth, c^^. 
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Tauda is allowed to be the highcft of all that 
Ridge of Mountains called Werkoturian. Gur Au- 
thor endeavoured to take the Height of it by means 
of the Barometer. 

On the nth oi December 1742, at our Author s 
Lodgings at the Foot oiTauday the Mercury in the 
Barometer, in a cold Place, but within-doors, ftood 
at 26^^^Taris Meafure. He then carried it up the 
Mountain as high as he could go, v/hich was about 
one Third of the whole Height, where he hung up 
the Barometer on a Tree, from 9 to 1 1 in the 
Forenoon, making a good Fire pretty near it, left 
the intcnfe Cold, which funk the Quickfilver in 
^e Lijles Thermometer to 201, fiiould affcd the 
Barometer, and lead him to afcribe that to Gravity, 
which was only owing to the Contraction of Cold- 

Under thefe Circumftances the Quickfilver funk 
to 2 < — ^ 

Hence, according to M. CaJJtnh Calculation, 
our Author' firft Station will be 941 Feet higher 
than the Level of the Sea : The fecond on "Tau- 
da 1505 f. and the whole Height of this Moun- 
tain 451 f, or 752 Parts Toifesj which, added 
to 941 Feet, the Height of his Lodgings at the 
Foot of ^atidaj makes 5456 F.cet, or goc^ Toifes, 
the Height of y^.^^^'s Top above the Sea 5 fuppofing 
the Level of the Sea to be 28 Inches, as the^^^^m 
Academicians have fixed it: Tho' this differs from 
Obfefvations made on the Barometer at the Sea- 
coaft of Kamfchatka at Bokheretz^ where, from 
Experiments made for above two Years, the mean 
Height of the Mercury was 27 Inches, 6\ Lines, 
And at Ochotz^ during a Year's Obfervations, the 

mean 



C «S6] 

mean Height was found to be 27 Inches and about 
87 Lines, 

Hence it would appear, that the Sc^ of Kamtfchat* 
ka is higher, with refpedt to the Earth's Centre, than 
the Ocean and Mediterranean i and at Bokberet:^ 
higher than at Ochotski. 

The following Lift of barometrical Obfervations, 
made in various Parts oi Sibtriay will fhew the dif- 
ferent Heights of the different Tra<Sts in it. 

The mean Height of the Baro • 1 ^'^^ ^"^'^^^ ^"'^'' 

meter, from a Year and 10 

Months Obfervations at /r- 

cuts, was — J 2(>,-i* 

Its Height above the Sea will? 

then be ~^X^35'5 or 226 

At Selengmy i Month's Ob-i , 2f -?-^ 

fervations, — ^ 

Its Height above the Sea '^119 or 296 

At KiachtUy a Town on the 7 

Confines of China 1 2 Days I 

Obfervations in April and f 

iWiy', mean Height -—J — -fi^o 

Its Height 2400 or 400* 

At 



* In the Copy before me appears to be a great Miftake, either 
of the Printer, or in the Manufcript y it being put down in Words 
at Length, bis milk quadrtngentarum Orgy arum cum dimidia ; 
which is impoflible ; and the Number of Ptet is not exaft, accord- 
ng to other Calculations, 
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At Nertfchia^ from 20 Days? Fc«t Toifes inche? 
Obfervations in Juney > 
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The Height above the Sea 1738 or 298 
At the Silver-Mines at Argun'y 

9 Days in July^ —J 257^^ 

The Height above the Sea 21 2 1 or 3 f si 



Our Author adds fevcral judicious Refledions up- 
on the Time and Manner of making thefe Obferva- 
tions, in order to determine any thing with Cer- 
tainty 5 which he has endeavoured to keep ftriftly to 
in thefe Experiments 5 and concludes, that the Plains 
in fome Parts beyond the Lake BakaU are almoft 
as high as the Tops of high Mountains in fome 
other Countries 5 Mount Maffaney according to the 
Frmr^ Geometricians, being but about 408 Toifes 
high 5 which differs but little from the plain Coun- 
try at Kiachta i which yet has confiderable Moun- 
tains rifmg in its Neighbourhood. 

From whence our Author concludes, that the 
Elevation of the Earth, in this Traft, above the Le- 
vel of the Sea, is very great, compared with the Weft 
Part of Sibiria and Europe. * 

The 



♦ M. De la Condaminiy in his Voyage thro* the inland Part of 
South America^ niakes ^ito to be between 14 and i 500 Toifes 

above the Level of the Sea. Suppofe 1450 

He tells us, that Pichincha is 750 higher — • -— 750 

This makes in the Whole — - . —. 2200 Toif. 

above the Level of the Sea. 

P. Martely Engineer, in his Account of the Glacieres in Savoy^ 
printed at London 1742, tells us, that the Barometer at Gsneva^ by 
the Side of the Rhone^ flood at 27 ,-~ L v^hich is 656 Feet above the 
Level of the Sea according to Schnzer j and that the higheft Point 
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The Air ot Sdirm, with rclpccl: to its Gravitr, is, 
as in other Countries^ the nearer the Sea the heavier; 
and the more remote^ the lighter: So that at Ki- 
delta fcarce one Pcrfon in our Au-hor's llctinue 
efcaped without fome Indifpofition: They were fcized 
after their Arrival, fome with acute Fevers, others 
complain a of extreme Laflitude and Deieftion. It 
was in the Sprin^^ Scafon, the Wca'hcr moderate, 
their Manner of living regular, nor had they been, 
much fatigu'd with their Journey j in fhorr, they 
could attribute it to no otlier Caufc than the Light- 
nefs of the Air, 

In thefe Provinces, viz. beyond the L' ke Bakal^ 
our Author tells us, that Intermittenrs arc fcJdom 
heard of, and Ophthalmies arc endemic: But that, 
in the fenny Tracb which iie near the Oby and 
Jenifea, intermitting Fevers are very frequent. 

The Cdldnefs of the Air of Smiria is of ail others 
the moft remarkab'e Quaii-y, In fomic Places it 
fnows frequently in ScftenJer, and not fcldom in 
May: In Jacms^y if the Corn is not ready to cut 
in Aitguft^ which often is the Cafe, the Snow fome- 
times prevents it,|and buries the Harvcftali together. 
At Jacutsk the Profcffor ordcr'd a Hole to be dug 
m the Earth, in a high open Place, on the iSth of 
^une ^ the ivlold was ii Inches deep: below that 
v^as Sand about 2| Feet j it then began to feel hard, 
and in haif a Foot more it was froze as hard as 

pofiiblc. 



of M:nt Blanc ^ meafured partly by the Barometer, and where 
inaccefEble from the Sncw that covers it, by trigonometrical Ope- 
raticm, is 12459 Feet, cr fomewhat more than 2076 Toifes above 
theLe?e of thc-Rle?f? 1 which, added to the Height of this above 
the Seaj makes 131 15 Fnmh Feetj or about tv^'o '^^l'///;^ Miles 
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poffiblc- In a lower Place, at no great Diftancc 
from this, he order'd another Hole to be dug : The 
Soil was lo Inches i foft Sand 2 Feet 4 Inches j be- 
low this, all was congealed 5 fo that the Earth is 
fcarcely thaw'd even in Summer above four Feet 
deep. 

Our Author inclines to the received Opinion, 
that the Eaftern Climates under the fame Latitude 
are colder than the Wcftern 5 and thinks this is con- 
firmed by Experiments made in different Parts of 
Sibiria. 

The Mercury in T>e Lijles Thermometer often 
funk in Winter in very Southern Parts of this Coun- 
try, as near Selinga, to near 226, which is equal 
to 5 5t below o in F^^r^;?/&^/>'s Thermor.ieter, But 
the Cold is often much more intenfe than this, as 
appears by the following Experiments, made at Ki- 
renginski* 

Feb. 10. 1738. at 8 in the Morning the Mercury 
ftood at 240 Degrees in T>e Lifle > which is 72 
below o. in Fahrenheit's. On the 20th it funk 
one Degree. 

At the fame Place in 17^6. 

Tfecemk 11. at 3 in the Afternoon 254 in T>elijle. 

Almoft 90 below o. in Fahrenheit • 

^ecemb. 20. 4 o' Clock p. m. 263 in Delijle. 

P9too below o. in Fahrenheit. 

D. F. 

Novemb. 27. 12 at Noon 270= toy^l below o. 

Jan. 9. 275 = 1135^ 

^7 3 f J^^* 5. 5 in the Morn. 260 

6 280=120 

8 250 and rofc by degrees 

till II at Night, when it ftood at 252. 

L 1 Such 
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Such an Excefs of Cold could fcarcely have been 
fuppofed to cxift^ had not Experiments, made with 
the greatcft Exaftnefs, demonftrated the Reality of it- 

During this extreme Froft at ^enifedy the Magpies 
and Sparrows dropped down as they flew, and to 
all Appearance dead j tho' they mod recover'd 
when brought into a warm Room. This was quite 
new to the Inhabitants of that Country 5 tho' it 
frequently happens in Germany in much lefsintenfe 
Cold, when the Weather fcts in at once very fe- 
vere. 

The Air, fays our Author, was at that time ex- 
tremely unpleafant $ it feemed as if itfelf was froze, 
being dark and hazy 5 and it was fcarce polTible 
even to bear the Cold in the Door-Way for three 
or four Minutes, 

Thefe Experiments, our Author affures us, were 
made with all poflible Exaclnefs, and agree with 
many others, made in different Parts of Sibirta by 
his Direftion \ and from thefe we may conclude 
that the Cold in Sibirta is more intenfe than it has 
yet been found to be in any other Part of the 
World- 
It was not apprehended that a greater Degree of 
Cold exifted any-where, than that artificial one pro- 
duced by Boerhaave, by means of concentrated Spi- 
rit of "Nitre, which funk the Mercury 40 Degrees 
below o. in Fahrenheit\ \ which was fuppofed to 
be the Point beyond which no Animal could bear it. 

But the utmoft Limits of Cold are yet unknown, 
or to what Degree an Animal can fubfift in ir, 
when inured to it by little and little. TheHiftory 
of Heat is alike imperfcd. The celebrated Profcffbr 

above- 
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abcvc-mention'd was induced to think, that a Man 
could not bear, without the utmoft Danger, a greater 
Heat than that which would raife the Mercury to 90 
in Fahrenkeifs 5 but an ingenious and accurate Cor- 
fcfpbndent of our Author's at Aftrachan informs 
him, that it not only rifcs there to this Degree fre- 
quently, but even to 100, and he has feen it ioi\. 
Even in the Bagnio's in RitJJia, the Heat is often 
equal to 100: it fometimcs makes the Quickfilvcr 
afcend to 108, .10, and to 116, as may be tried 
every Day \ and yet People not only bear them with 
Impunity a few Minutes, but often (lay half an 
Hour or an Hour. 

One necelTary Obfcrvation our Author makes, 
which is, that the Ball or Tube containin3 the Mer- 
cury ought to be as dry as poiTible on the Outfidc, 
during thcfc or anv other Trials with the Thermo- 
meter : For the adhering Moifture, by forming a 
cooler Atmofphere around ir^ has fometimes occa- 
fion'd a Difference of 10 Degrees. 

Thefe are fome principal Facts given us by our 
.Author in his Preface, relative to the Natural Hil^ 
tory of Sibirid in general : What follows chiefly 
regards the Work it is prefixed to* 

As a juft Idea of this Part cannot, be exhibited 
in a narrow Compafi, the Curious in this Branch 
of Science muft be referred to the Book itfelf 

1 have only to acknowledge with Gratitude the 
Inftruclion and Entertainment I have received from 
this elaborate Work : It is a Tribute juftly due to 
the learned and ingenious Author, in Return for 
the Pains he has taken, and the Fatigue he has en- 
dured in this inholpitable Region; and to intreat 
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your Indulgence, if Ihaveflatter'dmyfelf too much, 
in apprehending this Excerpt might afford you fome 
Amufement. 



XVIII. Novum reique medicse utile EleBfi- 
citatis inventum cxponit Joannes Henricus 
Winkler J Profeflbr hipjienjisy et Societatis 
Regalis Londinenjis Sodalis. 

Lipjtay die Martii 12, 1748, 

je^tf4?Marcli3i.Qturj3tiliter dividendi vim habet Eleftri- 
^'^^ ' ^J citas. Quas vero folvit materias, 

earum partes Tecum abripit, et in ioca transfert, in 
quibus fcintillse electricae exiftunt. Res odoras in 
Titreis vafis bene naviterquc conclufas et munitas 
ita difcerpit, ut oriundx exhalationes asque facile, ac 
vis magnetica, vltmm penetrent, et per atmofph^- 
ram cyliodrorum et catenarum, quibufcuni eleclrici- 
tas communicatur, inftar fluminis dimanent. Quae 
ex altera cylindri extremitate egreditur, materia 
eledlrica accedentem rnanum odore aromatico in- 
ficit. Non autem pcrftat odor communicatus in 
hac corporis parte, quam ele<ftricum flumen afflavit : 
fed, continuata adfpiratione, odorifera materia uni- 
verfum corpus humanum pervadir. Non modo cu- 
tis et vcftimenta fragrant, fed aer, quern pulmones 
reddunt, et faliva, et fudor hominis imbuti redo- 
lent aromata, quae in vafe obturato electricitate agi- 
tata funt- 

Inopinatas huic virtuti fidem faciunt obfervationes 
et experimental quae fcnfu anixaiioqtie attento capta 

funt. 



